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Stenotrophomonas maltophilia is a multi-drug resistant pathogen that has been isolated with increasing frequency
from the hospitalized patients. A total of 202 S. maltophilia was isolated from three university hospitals and analysed by
molecular typing for an epidemiologic investigation. All isolates were tested by antimicrobial susceptibility, random
amplified polymorphic DNA (RAPD) analysis, and pulsed-field gel electrophoresis (PFGE). The RAPD and PFGE
patterns were recorded and analysed by the unweighted-pair group method with arithmetic average method. Two or
more isolates were considered to be clonally related if their PFGE pattern exhibited =80% similarity. Trimethoprim/
sulfamethoxazole and ciprofloxacin were the most active antimicrobial agents tested. The majority of the isolates found
to be genetically unrelated by PFGE. The genetically related isolates were recovered from the same patient. The result
demonstrates a high genetic diversity of S. maltophilia isolates from clinical specimens. The clonal diversity of S.
maltophilia from the hospitalized patients is partly due to the strains originated from the hospital environments, but not

horizontal transfer between the patients.
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80 qE, S,

< YR, opemg Aol o] thokA] ulidS ek
Witkar A ek @Al o] ol ofgh el A m ok =
BAE A Qe A= trimethoprim/sulfamethoxazole (Tp/
Su), quinolone, moxalactam L] 3L ticarcillin®} clavulanic acid
B34 So|t} (15). S. maltophilia T2 ThekAl WAlo =
7HA] HEAEAE ] Ak e R A ghot, T M
A B A ol Skl 9l 3A4H) cephalo-
sporin®} monobactam 5 A2 FHL] B-lactam A<}
o] =nlgdA] dtAell ok Ujid o] Escherichia coli, Proteus,
Pseudomonas ‘z°ll H&=2 & dFo] &lxo] WAl 74
W ogA Ao Fa3g YXE AAEHA =AU
@).

S. maltophiliacll °]& HAFA e H=2E FH 37| ¢
ZAb ALEEE BA s AP O 25 pulsed-field gel

electrophoresis (PFGE), random amplified polymorphic DNA

l

(RAPD) 4, enterobacterial repetitive intergenic consensus
(ERIC)-PCRZ} ribotyping 5-¢] A& kTt (4,6,12,18,27).
PFGEW 2 7Pd A&dk oz oA glov, Aldel] 4
5= AR e oo r AR Alds)=
oz} o] 9t} WhHol RAPD-PCRY S A143h Hhylow
HA AT 5 s Aol slou, Axke] daAel Al

7F Sivkar A gl weba] opd el M= 5 7HA

WE BE ADE TS, A0S B el @A)
Sl AR BEe AN st

ol ATl 2L Aol Q= 27he] 37 o El
4% E

sho] et i Abae] oRE stelsha, 19

siet.

19943014 19981 28] 20014 2006} Atolol] o
THAA e LA s 32k 2587|2704t HekA Y 33}
o573 A4S SAA A BEE #5E ARSI
(Table 1). 7} ojs7]3e] XehzdAbe]ata} m] AYEF A of A
S. maltophiliaZ F4o] & #F 20255 AH&3it) 44
H BE #55 o3 & API (bioMerieux SA, France)
20NE kitE ©]-8-3to] As}et4] /-5 &R1sk3iaL, Whitby
(28)°] 23S rRNAS] 971X 4-& <A= 112k S. maltophilia

FE Sold PCRS AlWste] 44 S A3,

Lo
4

o, [Z, M4, AW, OINE, XS, 0I9E

, ©°S =2o 1S,

Table 1. S. maltophilia isolates from clinical specimens used in
this study

No. of isolates

Area Hospital Total
1994~1998  2001~2006
KY 61 109 170
Daegu
DS 6 - 6
Cheonan DA - 26 26
2. SMA L4d HA

Ago) ALg-3F A= antifolate A|E2] sulfamethoxazole
(Su, ICN Biomedicals, Irvine, CA, USA), trimethoprim (Tp, ICN
Biomedicals) ¥ aminoglycoside Z1E2] streptomycin (Sm,
Sigma Chemical Co., St. Louis, MO, USA), kanamycin (Km,
DUCHEFA, Haarlem, Netherland), gentamicin (Gm, DUCHEFA),
tobramycin (Tb, Amresco, Solon, OH, USA), amikacin (Ak, ICN
Biomedicals), p-lactams A2 2] ampicillin (Ap, USB, Cleveland,
OH, USA), ampicillin/sulbactam (Ap/sul, =112 <F, A
%, tI3h =), piperacillin (Pi, ICN Biomedicals), cefoxitin (Cx,
Sigma Chemical Co.), cefotaxime (Ct, DUCHEFA), ceftazidime
(Cd, Sigma Chemical Co.), aztreonam (Az, ICN Biomedicals),
imipenem (Ip, ¥ MSD, A&, tgH71), quinolone A€ ]
ciprofloxacin (Cip, Fluka, Buchs, Switzerland)©]™, chloram-
phenicol (Cm)¥} tetracycline (Tc, Sigma Chemical Co.)S X3}
ato] T 1852 FAAE Aol ARgaklnh Al 243
ZAF= Mueller-Hinton agar (Becton, Dickinson and Company,
Franklin Lakes, NJ, USA)E A& 33 Ao o3ith
FAA et iAol A9l 71Ee] ¥ Clinical and
Laboratory Standards Institute (CLSI, 2} National Committee
for Clinical Laboratory Standards) (21)2] 7|5l wh2} gFAIA]
7} A7HE iAol AEg the 37°ColA 20413 w5

AER9) %% H7E mol U oE Ageg

3. Random Amplified Polymorphic DNA (RAPD) &4

o

IS trypticase soy agar (Becton, Dickinson and Company)©ll
FERE wFe &, AR AlFe L SR FrAIA
100CollA 10123t 7FE @ v 4Cell Basigle). vk
2442 PCR buffer (100 mM Tris-HCI, pH 8.5, 50 mM KClI, 4
mM MgCl), 1 ul B 0.025 U] Taq polymerase (TaKaRa Shuzo
Co. Ltd.,, Tokyo, Japan), ZF 200 mM<] dATP, dGTP, dTTP,
dCTPSF 1 pMe] primer A (5-AATCGGGCTG-3)7} 25 ule]
reaction mixture®]] ¥3%T% 3}t PCR WHS A
7] denaturation step2 94ColA 2% &<+ WA )

™,
DNA denaturation W8-S 94°CollA4] 30%, primer annealing W+

[¢]
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S8 35TolA 30%, 18]l extension HH5-2 72°ColA 13+
o Aldekelar, & 353 WSSt whA| 9 extension HF
& 12CAA 433 ATy AR QS DRlst
7] f18ted PCR W& W WHssglth

4. Pulsed—Field Gel Electrophoresis (PFGE) ZAA}

agufR| A gk Jle] F=E A typticase soy broth
(Becton, Dickinson and Company)ol] 3}5=4; vl 93k nlj koS
%3 T3 ODgy #k°] 0.8°] %5 TE buffer (100 mM
Tris, 100 mM EDTA, pH 8.0)l &35t} 4ol lysozyme
(Sigma-Aldrich Co., St. Louis, MO, USA)¥} proteinase K (Roche
Diagnostics GmbH, Mannheim, Germany)E Z}Z} 1 mg/ml©]
HwE 7kl 37CelA 1583 vAIZ §, %] 2%
InCert agarose (FMC, Rockland, ME, USA)E + H-f%3} &
FH3ko] agarosed] HFEE=7F 1%7F FA 3 ¥ plug mold
o] B3t plugE TEITE Lysis buffer (50 mM Tris, pH
8.0, 50 mM EDTA, pH 8.0, 1% sarcosine, 1 mg/ml proteinase K)
o plugZE , 55TColA 2413 B3t WEgAIRT SR/
=2 AHs plug 5mm ¥O=F AZ % AgE L buffer H
(Roche Diagnostics GmbH, Mannheim, Germany)oll %31 HF-g-
A7 oS, Aldkas Xbal S Spel (Roche Diagnostics
GmbH)E 3 7}8}e] 24413+ *2]3}3Ith. CHEF-DR 1II system
(Bio-Rad Co, Hercules, CA, USA)°l|A] initial pulse 5%, final
pulse 40%, 6 V/em, angle 120° A2 12Tl A 204]1%F
7194 F 313

5. RE A&l X H =4

X g9sle AR AR E Applied MathsA} (Sint-Martens-
Latem, Belgium)2] GelCompar II 2138 o]-&3fo] H4]
SHil databaseS} SFITE. A Bl Wlal o> 48~500 kb
A7)9] Ao 3431901, lambda 48.5 kb ladder DNA
(Roche Diagnostics GmbH)2] 171954 dS TF31 re-
ference pointE ZAA Aty ME=ZS B WS Dice HHS
ARg3le] A AlE 4FESEe] unweighted-pair  group
method with arithmetic average (UPGMA)®ll ™2} dendrogram
< A3k

1. BF9 Y 54

S. maltophilia7} 2 Zgd ZAAe 243 357 ¥4
AAZE A 173 ol ¢S A ste] 7H wokown, awie]
2R ES AANL, 1E, Y 5o oIt (Table 2).

A= AR ZUAITE, 2004~2005 AMOﬂ 2 595

81

Table 2. Prevalence of S. maltophilia isolates according to clinical
specimens

No. of isolates

Specimen Total (%)
1994~1998  2001~2006
rsef;‘;i‘rl:t‘of‘y ot 21 55 76 ( 37.6)
Urine 9 10 19( 94)
Pus 2 7 9( 45)
Blood - 7 7( 3.5)
Ascitic fluid 4 2 6( 3.0
Pleural fluid 4 2 6( 3.0
Wound 5 - 5( 25
Others 12 12 24( 11.9)
Unknown 10 40 50 ( 24.8)
Total 67 135 202 (100.0)

o] Al B Age Aund, 57t 7 Bl BelE ¢
& d 7€019em, 41F (69%)7F 113l 6~8Y Alolo|
2T W mE o] By Z_‘g}z}./x] 13, o3

/\1-:548]- TTEe z‘sLAg;q] qp\éqlg_g
2 o] 6159 1990t KY HY E8F (KY1990), 109
9] 20009t KY W€ H2]F (KY2000), 26572 2003
DA B E2]5 (DA2003)2] 3712 o2 A ST} (Fig.
D). 2] 757 8-S HEbd Al Tp/Su 2
Cip, # ol duty o2 ALE-HA| e Cmd Teol AT
3] #F7F B-lactam S AIQ1 Ap, Cx, Az, Ip 5ol
S YRSl eH, At o) ] w7} Cdoll WAl A,
°F 70%°] w7} Piell W/dol ATt ofw| A iAol
EHz“sl. LH/HH]I:_E_ /gjgitq Akoﬂ r/Hz‘s} 1HA—1H]_1,:_7]. ok 30% =
7 ko Km, Gm, Thell thgt AR == 50~70%%]
ol d@A o] o] AFAZ A= Tp/Su HA tisled
WAl #FE 205 (10%)R .21, 2004~2006'd =0l H2] ¥
995~ Fol A= 85 (8%)ATF KY1990, KY2000 2 DA2003
o] 37K v HARIES] HAARI Aol gl o™, DA2003
TE0] KY1990 % KY2000 BT} Ak, Cdofl tish HAdnl=
7hH & AR HolXuk BASH o R fofakA] Tt
(p>0.05, by Chi square test).
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Figure 1. Resistance of S. maltophilia isolates against 18 antimicrobial agents. The lowest resistance rate of S. maltophilia isolates were
for Cip, Cm, and Tp/Su, however, more than 90 % of isolates were resistant to Ap, Cx, Az, and Ip. Abbreviations: Tp: trimethoprim, Su:
sulfamethoxazole, Km: kanamycin, Gm: gentamicin, Tb: tobramycin, Sm: streptomycin, Ak: amikacin, Ap: ampicillin, Ap/sul: ampicillin/
sulbactam, Pi: piperacillin. Cx: cefoxitin, Ct: cefotaxime, Cd: ceftazidime, Az: aztreonam, Ip: imipenem, Cip: ciprofloxacin, Cm: chloram-
phenicol, Tc: tetracycline.

3. 5. maltophilia BZe| S A M 1 23 456 78 91011213M

AgrE A Xbal #2]3F S. maltophilia 7+5+2] PFGE A3} Ko
B, Xbalo. 2 Hee A9 dHo 4= 10~1971%10H, 485-
HFE 14801900} (Fig. 2). uHA Spelo.z Ad 49 A :’;3:
AL = 6~167019 21, Hit2 1082 YERA (data not
shown) Xbal= &gt 797} Ao o Aget zo= 194+
UeRde) weld Al$Es Xpalo® A2 PFGE profiles 140
2 ALgale] FH3ke] SAMIS BAIEIT Dendrogram 2t O

415 934 Dice similarity indices (optimization, 3%; position
tolerance, 3%)E AHE-3I.O™, 80% ©]/de] A& ek
e 2558 U3 S22 Wit (Fig 3).
2 Al A FESt] EElE g5 ALskd, #
O % 80% ol FAMIE vEhle #F7t jlo] B
Q1 A3s YR wEbd 2AREE Z13E Bt Y
ol o ok o] §leS & T AUTE A9 H e
2 FeE A7Ie Aot el Bkl 14 A
o] E& A% Uom (03DXM349} 06K4, 03DXMI129}
06K50), &2 Al71el 5Lt HddlA 2 755 Aol oA dF- 3l 9}1014' OEe] e 22 AV G
A FAdol 9= 1990 o] 52 DA MHEE] o5 oA FHA Aol o B Ao R YERsTL

Figure 2. PFGE Xbal profiles of S. maltophilia isolates. Lanes
M: lambda ladder DNA, lane 1: S. maltophilia ATCC 13637, lane
2: 05KSTO1 (HHH), lane 3: 05KSTO03 (HHH), lane 4: 05KST11,
lane 5: 05KST12, lane 6: 05KST19 (1II), lane 7: 05KST23 (EEE),
lane 8: 05KST25 (FFF), lane 9: 05KST27 (DDD), lane 10:
05KST28 (DDD), lane 11: 05KST32 (DDD), lane 12: 05KST33
(DDD), lane 13: 05SKST36. Parenthesis next to the isolates num-
ber means the patient.
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Dicefuzy) (Opt3.00%) (Tol 30%-30%) (H-0.0% S>Q0%) 0.0%100.0%]
Stenotrophomonas Stenotrophom onas

| I §.] IITIII]] ¢ osoxmaz  chunan 2003 Dankuk
l ' 1] [' || | = osk30 Daegu 2006 KNU
I l | I l © 96DSTO5 Daegu 1996 Dongsan
l ' | | ¢ 03DXM27  Chunan 2003 Dankuk
I | | | | | | © 96DST04 Daegu 1996 Dongsan
| ¢ 03DXM26  Chunan 2003 Dankuk
4 03DXM18  Chunan 2003 Dankuk
4 03DXM40  Chunan 2003 Dankuk
4 03DXM24 Chunan 2003 Dankuk
m 06K51 Chunan 2006 KNU
m 06K2 Daegu 2006 KNU
© 96DST06 Daegu 1996 Dongsan
m 06K26 Daegu 2006 KNU
4 03DXM30  Chunan 2003 Dankuk
4 03DXM09  Chunan 2003 Dankuk
m 04KST21 Daegu 2004 KNU
m © 98K1055 Daegu 1998 KNU
4 03DXM32  Chunan 2003 Dankuk
= 06K10 Daegu 2006 KNU
4 03DXM21 Chunan 2003 Dankuk
4 03DXM34  Chunan 2003 Dankuk
m 06K4 Daegu 2006 KNU
| ® 04KST25 Daegu 2004 KNU
_'—| m 05KST27 Daegu 2005 KNU
'l © 96DSTO7 Daegu 1996 Dongsan
® 05KST35 Daegu 2005 KNU
—'_|: m 06K11 Daegu 2006 KNU
m 05KST36 Daegu 2005 KNU
® 04KST27 Daegu 2004 KNU
4 03DXM38  Chunan 2003 Dankuk
4 03DXM12  Chunan 2003 Dankuk
m 06K50 Daegu 2006 KNU
m 04KST19 Daegu 2004 KNU
4 03DXM20  Chunan 2003 Dankuk
= 06K1 Daegu 2006 KNU
m 06K25 Daegu 2006 KNU
= 06K37 Daegu 2006 KNU
4 03DXM39  Chunan 2003 Dankuk
4 03DXM25 Chunan 2003 Dankuk
4 03DXM35  Chunan 2003 Dankuk
4 03DXM36  Chunan 2003 Dankuk
= 06K17 Daegu 2006 KNU
© 98K48L Daegu 1998 KNU
{ © 98K501 Daegu 1998 KNU
© 94K175 Daegu 1994 KNU
© 94K178 Daegu 1994 KNU
© 94K136 Daegu 1994 KNU
© 94K144 Daegu 1994 KNU
m 04KST26 Daegu 2004 KNU
m 05KST03 Daegu 2005 KNU
m 04KST14 Daegu 2004 KNU
© 98K722 Daegu 1998 KNU
m 04KST20 Daegu 2004 KNU
© 96DSTO08 Daegu 1996 Dongsan
" m 04KST02 Daegu 2004 KNU
© 98K597 Daegu 1998 KNU
m 05KST26 Daegu 2005 KNU
4 03DXM28 Chunan 2003 Dankuk
® 05KST12 Daegu 2005 KNU
i 4 03DXM37  Chunan 2003 Dankuk
= 06K19 Daegu 2006 KNU
m 06K35 Daegu 2006 KNU
© 96DSTO03 Daegu 1996 Dongsan
© 96DSTO3 Daegu 1996 Dongsan
m 05KST11 Daegu 2005 KNU
_'—|: m 06K45 Daegu 2006 KNU
© 95K249 Daegu 1995 KNU
© 94K145 Daegu 1994 KNU
= 06K12 Daegu 2006 KNU
| 4 03DXM17  Chunan 2003 Dankuk
I I t m 06K34 Daegu 2006 KNU
| | 4 03DXM22  Chunan 2003 Dankuk
|| m 06K5 Daegu 2006 KNU
| © 98K838 Daegu 1998 KNU
1 8 TN | | ¢ o0sdxmio  Chunan 2003 Dankuk

Figure 3. Dendrogram of PFGE Xbal profiles of S. maltophilia isolates from clinical specimens. Profiles for similarity were performed
with Gel Compar II software with Dice similarity indices (optimization, 3%). Dendrograms were generated by using the unweighted pair
group method with arithmetic averages (UPGMA).
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Figure 4. DNA fingerprinting profiles of RAPD of S. maltophilia
with 10 mer primer. Lanes M: DNA size marker (GeneRuler DNA
Ladder Mix, MBI fermentas, Canada), lane 1: 05KST23 (EEE),
lane 2: 05KST24 (EEE), lane 3: 05SKST25 (FFF), lane 4: 0SKST26,
lane 5: 05KST27 (DDD), lane 6: 05KST28 (DDD), lane 7:
05KST29 (DDD), lane 8: 0SKST30 (FFF), lane 9: 05KST31, lane
10: 05KST32 (DDD), lane 11: 05KST33 (DDD), lane 12: 05KST36.

Parenthesis next to the isolates number means the patient.

A™OI, OIRIE, ZES, 019

=2l dFol 28t RAPD 241t

O

S. maltophilia 37¥5~= RAPD 40| Tkt 852
ERIich S5 DNA dHe] = #7E= st
WA= 1~1070% e H, FEate] E4% A7]= 400~2,000
bp AFO]SAH (Fig. 4). 20041 d5-E] 20053 Apofel] 722 £k}
25H 23] ol 29 S. maltophilia #FE<] RAPD 2
I}E dendrogram &2 HAISF3 2 (Fig. 5A), &2 T5E2
PFGE Z¥} dendrogram= ¥A|3}It} (Fig. 5B). Fig. 29} 40l
A Uehd #FES sapd e BRsle] AAle F57, AF
A, dtAl WA R S SR ES B2 A
(Table 3).

32} AAAZF-E] 2|3 04KST30, 04KST31 ¥+ &
B A1 Ekx|ut PFGESF RAPD®Y 23k F-13o] 53}
R, AP Al U FE= dAEIth $2F GGG

SE 22]3F 04KST20, 04KST24 2 3=} MIZSE £

mn
_L

%?,

g
— T

F

f

Table 3. Characteristics of S. maltophilia multiply isolated from the same patient from 2004 to 2005

Same

Isolates No. Patient Date Specimen genotype® Resistance patternb

04KST30 AAA Jul-04 Sputum Y/Y Sm Ap/sul Km Ct Cx Az Cd Pi
04KST31 AAA Aug-04 Bronchial aspirates Y'Y Sm  Ap/sul Km Ct Cx Az Cd Pi
04KSTO1 BBB Apr-04 Pus Y/Y Sm Ap/sul Ct Cx Az Pi
04KSTOS  BBB May-04  Pus Y/N Sm Ap/sul Gm Cx Az Cd Pi
04KST10  BBB May-04  Pus Y/Y Ap/sul Az Pi
04KST02  CCC Apr-04 Urine N/N Sm Ap/sul Tp/Su Km Gm Ct Az Pi
04KST04  CCC Apr-04 Urine N/N Sm  Ap/sul Gm Ct Cx Az Pi
05KST27  DDD Jul-05 Blood Y/Y Sm Ap/sul Ct Az Cd Pi
05KST28  DDD Jul-05 Blood Y/Y Ap/sul Ct Az Cd Pi
05KST29  DDD Jul-05 Blood Y/Y Sm Ap/sul Ct Cx Az Cd Pi
0SKST32  DDD Jul-05 Blood Y/N Ap/sul Ct Cx Az Cd Pi
0SKST33  DDD Jul-05 Blood Y/N Ap/sul Ct Az Pi
05KST23 EEE Jun-05 Sputum Y/Y Sm Ap/sul Km Ct Cx Az Cd Pi
05KST24  EEE Jun-05 Sputum Y/Y Sm Ap/sul Km Ct Cx Az Pi
04KST20 GGG Jul-04 Pleural fluid Y'Y Sm Km

04KST24 GGG Jul-04 Pleural fluid Y'Y Sm Km

05KSTO1 HHH Jan-05 Pus Y'Y Sm Ap/sul Km Ct Az Pi
05KST03  HHH Jan-05 Pus Y/Y Sm Ap/sul Km Gm Ct Az

05KST13  HHH Mar-05 Sputum N/N Ap/sul  Tp/Su Ct Cx Az Pi
0SKST19 I Jun-05 Bile Y'Y Sm  Ap/sul Km Ct Cx Az Cd Pi
05KST20 I Jun-05 Blood Y'Y Sm  Ap/sul Km Ct Cx Az Cd Pi

Same genotype by PFGE / RAPD, Y: yes, N: no.
® Abbreviations: Sm: streptomycin, Ap/sul: ampicillin/sulbactam, Tp/Su: trimethoprim /sulfamethoxazole, Km: kanamycin, Gm: gentamicin,
Ct: cefotaxime, Cx: cefoxitin, Az: aztreonam, Cd: ceftazidime, Pi: piperacillin
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e Dice(fuzzy) (Opt:3.00%) (Tol 3.0%-3.0%) (H>0.0% S>0.0%) [0.0%-100.0%]
RAPD RAPD

Isolates  Patients

|| I | | 04KST30 AAA
| | | 04KST31 AAA
| l 05KST13 HHH
|| 05KST23 EEE

| 05KST24 EEE
| | 05KST28 DDD
[11 | 05KST29  DDD
|
|

| | | 05KST27 DDD

| | 05KST19 1l
| | 05KST20 i
t | | l 04KST02 ccc
— | | 04KST20 GGG
| | | 04KST24 GGG
| ] 04KSTO1 BBB
“ 04KST10 BBB
04KST04 cce
| 04KSTO8 BBB
05KSTO1 HHH
l | l 05KST03 HHH
T 05KST32 DDD
. 05KST33 DDD

e Dice (fuzzy) (Opt:3.00%) (Tol 3.0%-3.0%) (H>0.0% S>0.0%) [0.0%-100.0%]
Stenotrophomonas Stenotrophomonas

Isolates Patients

’ L illlll04KST30 Ana

|| | 04KST31 AAA
‘ || | | 04KST20 GGG
“ || | 04KST24 GGG

|
0 T I N S

— L] | [[IIT][][]; oskst20  m
— l [[] [I]]] | oskst2s  Eee

I| | | 05KST24 EEE

| | 04KSTO1 BBB

| | 04KST04 ccc

||| 04KST10 BBB

| || | 04KSTO08 BBB
|| 05KSTO1 HHH
|

05KST03 HHH

|

| | 05KST27 DDD
| 105K3T33 DDD
| |
| |

| |
| |
l| | | 05KST32 DDD
- | | | |05KST29 DDD
LE L L 11 [LLHL [ 1] osxsTo2  cce
B 0T 1 LI P | osxstis e

Figure 5. Dendrogram of S. maltophilia isolates from the same patients by RAPD (A) and PFGE (B). Fragments were analyzed using Dice
similarity indices (optimization, 3%) and a dendrogram was drawn using unweighted-pair group method with arithmetic average (UPGMA).

05KST28 DDD




86 4, MY, 28, AE=, 4dE, B, OlME, =S8, 0IRE

3k 05KST19, 05KST20= -2 7%tk 121} 2%} BBB
oA EEE 52 04KSTO01, 04KSTOS, 04KST109] 74-%-
= 38A U FZolA 25 Afol7h AN S, 04KST08-
RAPD 4ol A tifite] o] kA |nk, dHe] 47} 4
oA & 2Fo® FHEUC 7P B 7 HEH
L=} DDD 2l S. maltophilia 5575 &48A WA £33 =
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